tory cytokines IL-6, IL-10, CRP, and procalcitonin (PCT). When the infection is still suspected in patients with AP, the bacterial cultures of blood, drainage, and sputum are recommended.
Radiologic imaging examination
For all patients who are diagnosed with AP or suspected of AP, abdominal imaging is useful to detect the pancreatic and peripancreatic changes and to screen the biliary tract disease. When a doubt regarding the diagnosis of AP still exists by abdominal imaging, the use of computed tomography (CT) for the whole abdomen and lower chest is recommended to confirm the diagnosis. The second CT scan within the first week is unwarranted. When the patients suffer from AP for 1 week (especially within 48 hours), the contrast-enhanced CT is only recommended to identify vascular lesions, such as abdominal vein thrombosis and strangulated intestinal obstruction, otherwise not. When patients accompany with elevated liver enzymes, with suspicious biliary stones or obstruction, with not confirmed information by ultrasonography, or with no obvious abnormalities in ultrasound, the Magnetic Resonance Cholangiopancreatography (MRCP) or endoscopic retrograde cholangiopancreatography (ERCP) is recommended, but the routine use of diagnostic ERCP examination is unwarranted.
Special examination
For patients who have undergone surgical management or percutaneous catheter drainage (PCD), the routine uses of occult blood test, drainage fluid enzymatic tests, chyluria tests, and biochemical tests of abdominal drainage fluid are recommended. When patients have undergone ERCP, it is time to perform drainage fluid (bile) culture. If the intra-abdominal infection is suspected, it is critical to undergo bacterial culture of specimens after the first percutaneous puncture or surgery as soon as possible. When chronic pancreatitis is suspected in patients with autoimmune diseases, the detection of serum IgG4 levels together with pancreatic histopathology is recommended.
Diagnosis

Procedures of diagnosis
When the patient with abdominal pain is suspicious of AP, there are five steps to judge as follows: First, it is critical to confirm whether the existence of AP or not; second, based on the complications, organ function, and pancreatic morphology, disease episodes are dynamically evaluated to classify the severity and evaluate the prognosis; third, potential etiologies are critical to being screened, such as biliary factors (biliary stones, infection, and obstruction), the tumors factors (pancreas, biliary, duodenal, and periampullary), and other factors, like hyperlipidemia; fourth, it is critical to recognize the exists of comorbidities or underlying diseases. Finally, AP is differentiated from chronic pancreatitis.
Diagnostic criteria
AP is diagnosed by typical clinical symptoms, signs, laboratory tests, and/or imaging examinations: (i) the typically abdominal pain consistent with AP, (ii) serum lipase activity and/or amylase greater than three times than the upper limit of normal, and/or (iii) characteristic findings from abdominal imaging, contrast-enhanced computed tomographic, and magnetic resonance imaging (MRI). When a doubt regarding the diagnosis of AP still exists by clinical presentation, routine laboratory serum parameters, and abdominal imaging, the use of CT for the whole abdomen is recommended to confirm the diagnosis.
Severity evaluation
The 2012 RAC severity grading standard is widely used in the clinical. 2 First, two phases of AP are recognized: early (1-2 week of onset) and late (after 1-2 week of onset). MAP and SAP are differentiated based on whether there is organ failure within 24 hours after admission (Marshall score ˃ 2 points) or not. MSAP and SAP are differentiated based on whether organ failure can recover within 48 hours or not. In the early stage, organ function damages/failures are used to classify the disease severity. In the late stage, the pancreatic/pancreatic morphological criterion is used as the basis for severity classification to guide treatment. Meanwhile, severity assessment indicators such as DBC, 9 Ranson, APACHE II, Balthazar CT classification, modified CT severity index, CRP, bedside severity assessment index, and harmless acute pancreatitis score can also be applied.
Diagnosis of SAP complicated with intra-abdominal hypertension and abdominal compartment syndrome
The elevation of intra-abdominal pressure (IAP) induced by SAP can eventually lead to intra-abdominal hypertension/abdominal compartment syndrome (IAH/ACS), which causes organ damage or failure. IAP is measured and monitored through the bladder. IAH, which is defined as continuous or repeated IAP pathologically elevation ≥16 cmH 2 O with no organ dysfunction, is divided into four grades. ACS is defined by the persistent IAP ≥26.6 cmH 2 O, and the existence of new organ dysfunction and failure. 10 
Identification of concurrent infections
The pancreatic or abdominal infection is commonly secondary to SAP.
Biliary-related SAP should pay attention to the presence of biliary tract infection, showing impotence or apathy, fever, cold or chills, jaundice, sweating, increased heart rate, shallow or rapid breathing, increased white blood cell count or below the normal lower limit with left nucleus shift, and PCT elevation. In the CT images, the increased pancreatic necrosis liquefaction area and peripancreatic effusion, or the accumulated gas in the area of pancreatic necrosis, and the aggravated inflammatory response of surrounding tissues are the manifestations of infection. The positive fluid resuscitation cannot maintain the vital signs or organ functions, which also hint the infection. Bacteria can be detected by B-ultrasound or CT-guided percutaneous fine needle aspirate, as well as abdominal cavity puncture, blood, and the first surgical specimens. There are predisposing factors of secondary infection so that broad-spectrum antibiotics should be considered. When patients have a high fever, conscious changes, blurred vision, or unexplained biliary tract bleeding, deep fungal infections should be considered.
Diagnosis, dynamic assessment, and monitoring of organ dysfunction
The SAP is prone to concurrent extrapancreatic organ function damage such as respiration, kidney, and cardiovascular function, and further deteriorates into two or more organs dysfunction or even failure simultaneously or sequentially. In clinical practice, organ function damage or failure is evaluated by Mashall standard combined with Sequential Organ Failure Assessment (SOFA), including ARDS Berlin definition, 11 the diagnosis, monitoring and processing of acute kidney injury (AKI), liver function damage, gastrointestinal dysfunction, blood system, cardiovascular system, and central nervous system injury and failure.
TCM SYNDROME DIFFERENTIATION
The clinical manifestations of SAP are complex and diverse, and the early and the late stages are different. TCM syndromes are diverse, and treatment options are complex and variable. The simple drug could not treat all manifestations of AP. The nature of the disease is usually differentiated as an interior syndrome, excess syndrome, and heat syndrome. The disease mainly locates in spleen, stomach, liver, gallbladder, and intestine, sometimes involving heart, lung, kidney, and brain according to the theory of TCM. The basic pathogenesis of AP is ascending and descending disorder of spleen and stomach, liver failing to maintain normal flow of Qi, and stomach disharmony because of qi stagnation, dampness heat, blood stasis, and food stagnation on middle-Jiao. The status of organ function and local complications should be dynamically assessed during the whole course of the disease.
At the same time, it is worth to emphasize that early purgation treatment should not only use cold and bitter Chinese herbals. Promoting blood circulation and removing blood stasis are applied to the whole course, while Yin fluid should be preserved all the time.
In the early stage
(1) Syndrome of liver depression and qi stagnation Main symptoms: (1) Right and middle upper abdominal pain, (2) distension and pain of the bilateral hypochondrium relieved with a fart.
Secondary symptoms: (1) Depression, irritability, and sighing, (2) nausea and vomiting, (3) belching and hiccups, and (4) constipation.
Tongue and pulse: Reddish tongue with thin white or thin yellow coat and wiry and tight or wiry and rapid pulse, especially on left 
THERAPIES
Principles of therapy
The aim for primary therapies with integrated Chinese and Western medicine is to maintain vital organ function by restoring the stability of the internal environment, improving gastrointestinal motility, and inhibiting inflammatory injury, to lower the mortality rate by reducing the occurrence of organ failure at the early stage. In the late stage, the main goal is to restore organ function, to control infections and local complications. Meanwhile, efforts to shorten the hospital days and to lower the rate of surgery, transferring ICU, and mortality are recommended.
Routine management of Western medicine 4.2.1 Intensive monitoring
Some parameters should be deserved to closely observe, such as vital signs, abdominal symptoms, routine blood test, liver and renal function, blood lipid, electrolytes, arterial blood gas, respiratory function, oxygen index, acid-base balance, blood glucose, hematocrit (HCT), blood lactic acid, hourly urine volume recording, bladder pressure, stool frequency, and radiologic imaging (including ultrasonography, CT or MRI).
The adjustment of the monitoring indicators and frequency is based on the treatment goals. If necessary, the monitoring frequency with above parameters of every 4-6 hours is recommended.
Fluid resuscitation
In order to prevent from the occurrence of acute lung injury (ALI), AKI, ACS, and heart failure, patients with SAP should perform a restrictive fluid resuscitation strategy, in which the rates and total volume are regulated by vital signs, urine output, lactate, and HCT to ensure organ perfusion. The management of liquids should be strengthened.
The parameters for fluid resuscitation should be clearly defined, such as the time points of starting and ending, the types of liquid (the preferred acetic acid balance liquid), the ratio of crystals to colloids, the amount of liquid, and the infusion velocity with close monitoring of plasma lactic acid. All infused fluids, which titrate to the endpoint, are included in the total calculation. At the same time, the fluid reactivity assessment is carried out at the bedside. It is necessary to focus on hemodynamic treatment which target is to relieve hemodynamic disorder slowly (The heart rate begins to slow down, and MAP tends to be restored between 65-85 mmHg.) and which does not pursue a significant remission of hypovolemia in a short period of time. 12 Moreover, the protocol of early goal-directed therapy for sepsis is not suitable for patients with AP.
Prevention of infection
The infectious complications, both pancreatic (infected and necrosis) and extrapancreatic (bacteremia, pneumonia, urinary tract infections, and so on), are the major causes of morbidity and mortality in patients with AP. Therefore, the timely management of pancreatic infection is important. Antibiotics should be used in these situations: ABP, patients with SAP who deteriorate or fail to improve after 7-10 days of hospitalization, and AP accompanied with pancreatic or extrapancreatic infected necrosis. But the use of prophylactic antibiotics to prevent from infection for patients with MAP and sterile necrosis is not recommended, as well as the prevention of fungal infections.
Nutrition
It is believed that early enteral nutrition (EEN) has been demonstrated as a protective effect on the integrity of enteric mucosa and the decrease of infectious complications. Therefore, EEN should be recommended as soon as possible after admission, 13, 14 and parenteral nutrition should be considered only when EN has failed or the requested nutritional goal has not been reached. EN cannot be administered due to increased pain, ascites or elevated fistula output, occlusion, and ileus. 15, 16 When patients felt hungry and the symptoms of MAP/MSAP have improved, the oral feeding should be restarted. 17 There is no need to wait the moment when the abdominal pain has resolved and pancreatic amylase level has restored into normal. Of course, oral feeding with a low-fat solid diet appears as safe as a clear liquid diet. 15 If necessary, nasogastric delivery is recommended. 18 Nasojejunal delivery is not superior to nasogastric delivery, thus the commencement of feeding should not be delayed for placing a nasojejunal feeding tube. Additionally, EN should be delayed in critical patients with uncontrolled shock, uncontrolled hypoxemia and acidosis, uncontrolled upper GI bleeding, gastric aspirate >500 mL/6 h, bowel ischemia, bowel obstruction, abdominal compartment syndrome, and high-output fistula without distal feeding access. 19 
Management of IAH and ACS
The incidences of IAH and ACS of SAP are 60-80% and 12-30%, respectively, so it makes sense to avoid the sustained IAH. The use of gastroin- 
The use of somatostatin-enzyme inhibitor
AP is induced by the activation of digestive enzymes in the pancreas.
However, the inhibition of enzyme secretion is controversial. It is not clear whether pancreatic secretion continues to occur or not during the course of AP. Therefore, the routine use of somatostatin is not recommended, other than the growing pancreatic pseudocysts, progressive growth of WON, pancreatic leakage, and combined gastrointestinal bleeding. According to the different condition, the incidence of complications would be reduced by enzyme inhibitors such as Urinastatin or Gabexate.
The management of blood glucose
When the SAP is complicated by hyperglycemia or patient has the previous history of diabetes, blood glucose should be actively monitored by Hb1C, insulin, and C-peptide. In the acute inflammatory period, insulin therapy is initially preferred by following the first basic then meal time management steps. Meanwhile, the dosage is adjusted actively to make sure the blood sugar control in a safe range according to protocols. Of course, the occurrence of hypoglycemia should be strictly avoided.
The management of biliary diseases
It is meaningful to differentially diagnose ABP. Gallstone is one of the most common etiology for AP. Because of the high incidence, abdominal ultrasound is widely used to assess cholelithiasis. The treatment of gallstones is divided into internal medicine, surgery, and endoscopic intervention. 20, 21 At the early stages, emergency surgery is not advocated to relieve biliary obstruction. However, early endoscopic therapy has become the first line to manage ABP.
ERCP/endoscopic sphincterotomy (EST) early is also encouraged. 22, 23 ABP with biliary obstruction should perform early ERCP/EST, nasal bile duct drainage, and elective laparoscopic cholecystectomy (LC).
When common bile duct stones are highly suspected, MRCP or endoscopic ultrasonography should be performed. When AP combines concurrent acute cholangitis, ERCP should be implemented within 24 hours of admission. 24 When the common bile duct stones cause obstruction with no remission after medical treatment, ERCP should be implemented within 72 hours of admission. 25 In order to prevent necrotizing ABP from infection, postoperative cholecystectomy should be postponed until active inflammation has been relieved and fluid accumulation has disappeared or stabilized. It is cautious to screen the high-risk patients with AP after ERCP. 26 By temporarily indwelling pancreatic duct stent and/or giving nonsteroidal anti-inflammatory drug suppositories at rectal before the procedure, it should be utilized to lower the risk of severe post-ERCP pancreatitis. 27 
Management of etiology to prevent recurrence
The most common types of AP are biliary pancreatitis and alcoholic pancreatitis. 27 ABP can be caused by gallstones, biliary tract infections, acute or chronic cholecystitis, biliary tract tumors, biliary structural abnormalities, biliary cysts, ascariasis, and so on. The common treatment choice is ERCP or cholecystectomy. Primary and secondary hypertriglyceridemia can also induce AP, so the standard therapeutic measures are based on the use of lipid-lowering agents to reduce the blood lipid levels below 5.65 mmol/L, 31 and the blood lipid level should be reevaluated routinely after the discharge. The incidence of AP in diabetic patients is higher than that of nondiabetic patients, as well as the disease severity and length of hospital stay. 32 Therefore, strictly monitoring and controlling blood glucose are recommended.
Alcohol-induced pancreatitis often manifests as a variable spectrum, ranging from discrete episodes of AP to chronic irreversible silent changes. 33 Therefore, patients with AP should take a temperance for are common risk factors for AP and CP, and alcohol and tobacco are related to calcification. 35 Alcohol makes cigarette smoking a stronger risk factor and turns AP to be chronic. 36 Other factors, such as obesity, pregnancy, 37 and drugs, also have influences on the occurrence of AP.
Sedative and analgesic
Sedative and analgesic can take effect to eliminate the pain, reduce anxiety and restlessness, help antagonize the inflammatory response, and improve the patient's abdominal wall compliance to prevent ACS in patients with AP. Analgesics may be administered epidural, percutaneous, or rectal, but there is a lack of the prioritized analgesics and dosing protocol to be recommended. 38 So, we recommended that patients with SAP within 24 hours of hospital admission should receive some degrees of analgesic treatment. 39 Moreover, Chinese medicine with electroacupuncture is also good for analgesia and sedation. 40 
Management of complications
Local complications of AP include acute peripancreatic fluid collection 
Treatment of systemic complications
AP is often accompanied by sepsis, so it ought to take positive comprehensive treatment, like anti-infective, fluid resuscitation, maintaining organ function, and to monitor blood lactic acid and lactic acid clearance rate after the sepsis occurred. 41 When combining the appropriate fluid resuscitation and gastrointestinal decompression, necessary thoracic puncture drainage, and mechanical respiration support with ALI/ARDS or AKI, 42 timely and necessary CRRT treatment would be the optional choices, 43 but the bedside dialysis or hemofiltration treatment cannot easily be used. 44 Combined with acute liver function damage, treatment for normalizing gallbladder to cure jaundice or hepatoprotective treatment would be adopted according to the condition. In combination with acute heart injury, brain injury, and coagulation dysfunction, 45 it should actively treat the primary disease of SAP, reduce inflammatory reactions, and deal with the symptoms. In severe cases, it is necessary to transfer to the ICU to strengthen intensive care and treatment.
TCM treatment 4.5.1 TCM syndrome differentiation and treatment
In the early stage Whether external use or oral feeding, it serves to treat blood stasis syndrome, postoperative wound healing, ulcer bleeding, and so on.
Direction: 10 mL at a time, three times a day. 
Characteristic Chinese medicine treatment
The unique treatment of TCM includes the external application of Chinese medicine, acupuncture therapy, abdominal massage therapy, acupoint sticking therapy, acupoint injection therapy, pressing, moxibustion, acupoint embedding, and so on. 
Psychotherapy
The treatment environment should be quiet and comfortable. Doctors should communicate fully with the patients and make necessary explanations and help them eliminate fear and build confidence to overcome the disease on the basis of necessary effective analgesia and sedation.
Essentials of integrative management 4.8.1 Prevention and treatment of acute gastrointestinal injury and ACS by Chinese medicine to remove stasis through purgation
Acute gastrointestinal injury (AGI), caused by SAP, is manifested as gastrointestinal dysfunction, gastrointestinal mucosal injury, intestinal edema, hemorrhage, paralytic ileus, and fat infiltration around the superior mesenteric artery. However, the AGI is the source and trigger that the injuries of external organs such as heart, lung, and brain are induced by SAP. 47 In recent years, it has been found that the dam- The role of AGI as an engine for MODS in critically ill will be blocked.
The digestive function also can be restored as soon as possible, while the traditional concept of pancreas rest is abandoned, and the intestinal arouse is intensified to guide early oral refeeding.
4.8.2
Benefiting Qi and nourishing Yin to prevent early hypovolemia and shock and improving organ perfusion 
4.8.3
Early prevention and treatment of organ function damage/failure based on lung and large intestine being interior-exteriorly related AGI, induced by AP, is the engine of MODS, which results in the damage of respiratory system, kidney, heart, and brain. All organ injuries can be reinforced each other, and a vicious circle will be formed to affect the progress of the disease. The overall mortality rate is above 20%. However, the mortality rate can be as high as 35-50% in the first week, due to the injury or failure of single or multiple organs. Hence, while the inflammatory response is actively regulated, and the organ function is effectively supported, Chinese herbal medicine is served to treat AGI for relieving ACS. Meanwhile, new organ damage or the improvement of original organ damage can be prevented. The occurrence of MODS and the early mortality rate can be reduced ultimately, and the ventilator can be removed as soon as possible.
Prevention of infection by clearing heat and detoxifying
The infection is the main cause of high mortality in the late stage of SAP. In the early stage, it is crucial to exert a correct fluid resuscitation protocol, improve gastrointestinal motility, and prevent bacterial translocation. In the later stage, the treatments of pancreatic necrosis, fluid collection, pseudocyst, or WON are paid more attention. If necessary, PCD or surgical drainage can be properly carried on, and activating blood and promoting water in TCM are also recommended.
Minimizing invasive interventions, removing tubes of invasive interventions, and transferring patients out of the ICU as soon as possible are used to reduce the incidence rate of infection. 48 Strengthening infection surveillance includes timely collecting specimens of suspected infected patients for bacterial culture to actively obtain the drug-sensitive results, which help to guide antibiotic selection.
Meanwhile, the treatments of TCM, like clearing heat and detoxifying, activating blood and removing stasis, are used to synergistically reduce the incidence of infection and the late mortality rate.
4.8.5
Activating blood and removing stasis to prevent and treat the late stage complications and reduce the rate of surgery
In the late stage of SAP, ileus is caused by pseudocysts, WON, infected pancreatic necrosis (IPN), hemorrhage, pancreatic portal hypertension, gastric outlet disorders, inflammatory adhesive intestinal obstruction, or intestinal obstruction. 49 Not only the patient's life quality after discharge is affected, but the severe lesions could also occur, which result in an increasing surgical rate and mortality. Therefore, according to different complications and their causes, targeted syndrome differentiation and treatment is recommended to carry out to reduce the operation rate and improve the prognosis. 50 
4.8.6
Strengthening the etiologic management of AP to preventively treat disease
The recurrence of AP, the family, and socioeconomic burden can be effectively reduced by strengthening the etiologic management.
Combined with the specific etiology of the patient, health education and necessary interventions before discharge are recommended, including quitting smoking and drinking, changing dietary habits and structure, monitoring and controlling blood lipid and blood sugar, controlling weight, preventing biliary stones, and insisting on long-term outpatient follow-up or APP automatic follow-up review. The degree evaluation of abdominal pain and abdominal distension:
EFFICACY ASSESSMENT CRITERIA
As to comprehensive assessment of efficacy, abdominal pain is the main symptom and abdominal distension is the secondary syndrome.
The visual analogue scale (VAS) method is used to record the degree of abdominal pain and abdominal distension, which depend on the subjective symptom grading of patients. On the basis of 100 mm vertical scale, the 0 mm is defined as the minimum with no pain or abdominal distension, and the 100 mm is defined as the maximum and unbearable pain or abdominal distension. Pati ents are requested to make a mark on the scale, which can reflect the levels of their pain and abdominal distension. The VAS method is used to score the degree of pain and abdominal distention, separately on the 0th, 2nd, 5th, 7th, and 14th days. The efficacy is judged by using the nimodipine method and the following criteria. 
Assessment criteria: Laboratory test results
Clinical
Assessment criteria: Pancreatic imaging evaluation index
The pancreatic and surrounding lesions are recommended to be used 
Assessment criteria: TCM syndrome
Efficacy index = (points before treatment -points after treatment) / points before treatment × 100%. All symptoms are divided into four levels: No, mild, moderate, and severe. In the main card, 0, 2, 4, and 6 points are recorded, respectively, and in the secondary card, 0, 1, 2, and 3 points are recorded, respectively. Clinical recovery: The main symptoms and signs have disappeared, and the efficacy index is ≥95%.
Markedly effective: Significant improvement in major symptoms and signs, 70% ≤ efficacy index <95%. Effective: The main symptoms and signs have improved significantly, 30% ≤ efficacy index <70%. Ineffective: The main symptoms and signs have not improved significantly or even worsened, and the efficacy index is <30%. 
Assessment criteria: Individual TCM symptom
